to the inconclusive imaging and histological results, a wide excision was performed and a juvenile papillomatosis was confirmed. No further resection was necessary as the initial margins were sufficient. Conclusion: This case suggests that the diagnosis of masses of the breast during pregnancy and lactation can be quite difficult. Diagnosis should be confirmed by an excision biopsy and by histological examination through an experienced pathologist. As a significant proportion of papillomas contain malignant regions, an argument exists for the complete excision of all papillary tumours.
Beyer/Mutschler/Blum/Mohrmann Breast Care 2015;10:207-210 208 standard diagnostics may not show reliable results on normal breast tissue. Mammography is not particularly useful in pregnant and lactating women, due to a decreased sensitivity caused by the radiodense nature of the breast tissue. In addition, foetal radiation levels, even when performed with proper shielding of the foetus, may concern the mother [2, 3] . Therefore, the standard diagnostic method during pregnancy is ultrasound, as there is no radiation exposure risk for the foetus and it can distinguish between benign and malignant processes. According to the German S3 guidelines, ultrasound can also be combined with a percutaneous core needle biopsy to confirm the nature of the mass in the case of a suspicious lesion [4] . As a biopsy has a very low rate of complications, it should be performed in all cases, even if the patient is still pregnant, to differentiate benign from malignant masses [5] [6] [7] . Most lesions in young women are benign; nevertheless, the incidence of pregnancy-associated breast cancer is 1 in 3,000 deliveries and accounts for approximately 1% of all breast cancers [8, 9] . In addition, as women delay pregnancy past the age of 30, the number of patients diagnosed with breast cancer during pregnancy increases [10] . With the following case report we show the diagnostic challenges associated with unclear breast lesions during pregnancy.
Case Report
We report here on a 24-year-old Gravida I Para 0 patient with years of known systemic lupus erythematosus. A mass of approximately 4 cm in diameter was detected in the left breast during the 37th week of gestation. The initial ultrasound showed a lesion of 20.1 × 43 × 28 mm, corresponding to a score of 4 according to the Breast Imaging, Reporting and Data System (BI-RADS) analogue the DEGUM criteria ( fig. 1) [11] . To determine the nature of the mass, a core needle biopsy and histological analysis were performed, leading to a diagnosis of ductal carcinoma in situ (DCIS). Although a DCIS is a pre-invasive lesion and can be associated with invasive carcinomas, further diagnostics were delayed until after the delivery of the full-term newborn. As the patient was diagnosed at the end of the third trimester, the patient insisted on a normal delivery at 40 weeks of gestation. Subsequent to primary ablactation postpartum, all diagnostic steps were performed or repeated, i.e. mammography, ultrasound, ultrasound-controlled core needle biopsy, and magnetic resonance imaging (MRI). The ultrasound result showed again a BI-RADS 4 lesion, while the mammography revealed a focal asymmetry on the left side with extremely dense breast tissue, American College of Radiology (ACR) category 4, and no sign of calcification (not shown). On MRI, a round lesion with non-mass enhancement was found, resembling a carcinoma, leading to an MRM BI-RADS 6 classification ( fig. 2 ). Based on the preliminary evidence of a malignancy, a second core needle biopsy was performed on the clearest ultrasound-identified mass. The histological result showed a radial scar, which in approximately 30% of cases is associated with malignancy [12] . In addition, to gain a safe diagnosis of the lesion, a wide excision of the tumour was performed. The final report of the histology of the excised lump revealed a juvenile papillomatosis, which was confirmed by a second (external) pathologist. A further resection was not required as the initial resection margins were sufficient and an excellent cosmetic result was attained. As a risk for recurrent tumour development existed, the patient was advised to have a yearly follow-up, which so far has been unremarkable.
Discussion
Diagnosis of masses in the breast during pregnancy and lactation is considerably more difficult due to hormonal changes in the breast tissue that may obscure the mass and delay detection [2] . Changes in the breast tissue may include increased density, size and glandularity. Mammography can be performed during pregnancy with low foetal radiation exposure, but should be avoided. Moreover, the sensitivity of mammography is lower due to the enhanced density of the breast during pregnancy and lactation [13, 14] . In younger women, breast MRI is usually performed in addition to ultrasound but, as it requires the use of gadolinium as intravenous contrast medium, it should be restricted to non-pregnant women or only used with strong indication [14] . In the 'White Paper on Magnetic Resonance Safety', the American College of Radiology (ACR) recommends the use of MRI scans during pregnancy at any stage if the benefit of the MRI is higher than the risk to the mother and the foetus, and if the required information cannot be obtained by a different imaging method [15] . The main problem concerning a breast MRI during pregnancy is the high background enhancement of the parenchymal tissue, which also occurs during lactation and which may obscure pathologies [16, 17] . As the first trimester of pregnancy is the period of organogenesis, it is strongly advised that MRI is avoided during this formative stage of pregnancy [18] . Breast ultrasound is an attractive method in pregnant patients as it is safe for the foetus and sensitive in the detection of malignant breast lesions [19] . Hence, as ultrasound is the most effective method, it can be combined with colour Doppler ultrasound, which reveals the higher vascularity during pregnancy and even more so during lactation [20] .
Despite reported complications, e.g. infections, allergy to local anaesthetic, haematoma formation and the development of milk fistula during pregnancy, core needle biopsy remains an established and safe procedure, regardless of the gestational period, and should therefore be used unequivocally to diagnose a breast mass [6, 7, [21] [22] [23] . This procedure is less invasive and stressful for the patient and has a very high sensitivity for the detection of malignant breast lesions. However, it is necessary that the pathologist is aware that the biopsy is from a pregnant patient as, due to hormonal influences, an epithelial proliferation in the lobular unit and an increased glandular vascularity will be observed [24] . In case of a disparity between the breast imaging and the histological results, biopsy should be repeated [14] . If this is not conclusive, the diagnosis should be confirmed by an excision biopsy and an experienced pathologist should conduct the histological examination [25] [26] [27] .
The presented patient was diagnosed with a form of ductal hyperplasia, juvenile papillomatosis; also known as 'Swiss cheese disease'. This is a rare but benign, proliferative tumour in young adolescent women. The histological changes associated with juvenile papillomatosis are considered premalignant in adults, and approximately 10% of patients have an associated breast carcinoma [28] . The general histological criteria for juvenile papillomatosis were defined by Rosen et al. (1985) as: duct papillomatosis with or without a degree of epithelial atypia, apocrine and non-apocrine cysts, papillary apocrine hyperplasia, sclerosing adenosis, and duct stasis [25] . For histological confirmation and prevention of recurrence, due to the uncertain prognosis, complete surgical excision and a yearly clinical follow-up is recommended [29] . To date, however, no link has actually been established between juvenile papillomatosis and pregnancy or lactation. Sabate et al. [30] reported a series of 18 patients with juvenile papillomatosis of which 5 were diagnosed during pregnancy. The microscopic findings, however, showed cystic and ductal hyperplasia with papillary hyperplasia [31] .
In conclusion, a complete surgical excision of all papillary tumours is indicated, as a significant proportion of papillomas will contain foci of atypical or overt malignant regions, despite a sometime benign histological result of core biopsies [32] . If the mass is detected in the late third trimester the excision can be postponed until after delivery. It is, however, considered safe to perform a core needle biopsy and, if necessary, an excision, if the mass is detected during the first and second trimester [33] . When a segmental resection is performed, the other milk ducts can be spared and the patient retains the option of breastfeeding [34] . As the final histological result may differ from the initial biopsy, with regard to the cosmetic result, it might be beneficial to utilise closer surgical safety margins initially.
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